Wepler et al.: Effect of different kinds of animal housing on parameters of collagen metabolism 653 J. Clin. Chem. Clin. Biochem. Vol. 15,1977, pp. 653-655 Summary: Parameters of collagen metabolism were investigated in guinea pigs, both untreated and treated with glucocorticoids. One series consisted of animals housed under normal conditions, the others of SPF animals from the same strain. There are marked differences in certain parameters, including the hydroxyproline content and the reaction of the collagen to glucocorticoids.
Introduction
When studying the influence of corticosteroids on the metabolism of collagen in guinea pigs, we found the kind of animal housing to have a marked effect on the weight gain of the animals and on the hydroxyproline content in different tissues. In the literature, conflicting results about the influence of glucocorticoids on the collagen metabolism have been reported (1, 2, 3) . Our results indicate that the reported effects may at least in part be due to the way in which the animals are housed.
Material and Methods
Hie investigations were performed with specified pathogen free (SPF) male guinea pigs, all animals being exactly 15 days old at the beginning of "the experiments. The animals were housed in one series in a common animal room in the hospital laboratory area, and in a second series in the animal house of Thomae, Biberach, under a controlled microbiological environment. Both series were fed "Snif^guinea pig food" and were sacrificed under anesthesia on day 15 after the beginning of the experiment. They were treated with iluocortolone (3.0 mg/kg · d), made into solution with a mixture of benzyjbenzpate and riciiius oil (volumes, 4 ml + 6 ml). The sterilized solution was injected daily between 7.30 and 8.30 a.m : into the abdominal skin. The injected volume ranged between 1 and 2 ml per kg, each animal was weighed before the injection. The preparation of skin and bones was performed in the same way and by the same person in both series. Our parameters were the total hydroxyproline content of skin and bones and that of neutral salt-soluble and citrate-soluble fractions. In the case of the bones, both ossa parietalia were removed and the surrounding cartilage was cut off. The bones were put into cold acetone for 4 hours (delipidation) and after that they were cut into small pieces with a pair of scissors and then pulverized with an electrical mortar, 5 X 30 seconds (Dismembrator, Braun, Melsungen). A weighed amount of the pulverized bone (about 5-10 mg) was mixed with a buffer containing 0.15 mol/1 NaCl and 0.45 mol/1 citrate, and extracted for 24 hours in the cold (4°C). In the case of the skin a small piece of back skin (about 2X2 cm) was frozen in liquid nitrogen and pulverized in the Dismembrator. The mortar was recooled in liquid nitrogen after each run. The powder was delipidated in cold acetone for 4 hours. After drying, extraction of the collagen fractions was performed in the same way as above. The concentration of hydroxyproline in the 0.45 mol/1 fractions not only reflects the collagen soluble in 0.45 mol/1 NaCl but also that soluble in 0.15 mol/1 NaCl. In the same way the citrate fraction contains the citrate-soluble, the 0.45 mol/1 and the 0.15 mol/1-soluble fractions, so that the sum of these fractions is as high or higher than the total hydroxyproline content. All samples were centrifuged and 1 ml of the clear supernatant was hydrolyzed with 1 ml of HC1 (10 mol/1) for 12 hours at 115°C. For the determination of the total hydroxyproline content of the bone and the skin, a'weighed amount (about 5 mg) of the powder was hydrolyzed with HC1. Hydroxyproline was determined with a Technicon AutoAnalyzer according to Grant (4).
Results

Development of the animals
The animals without steroid therapy had under normal environment a mean weight gain of 14.7% as related to the initial weight (tab. 1), and the SPF animals of 39.1 %. Under steroid therapy the "normal" animals had a weight gain of only 3.8% while SPF animals gained 39.3%.
Total hydroxyproline content of skin and bones
Among the untreated animals, SPF animals had a lower total hydroxyproline content of the skin (535 mmol/kg tissue) as compared to the others (671 mmol/kg tissue). In the treated animals, SPF and non-SPF show no difference in the hydroxyproline content of the skin and the bones.
Collagen fractions
The hydroxyproline content of the bone fractions of untreated animals was higher in normally housed animals than in SPF. The mean standard deviation (s) of the measured values in the fractions was 14.1 mmol/kg The hydroxyproline content of the skin fractions shows, in the treated and the untreated group, the same differences between normally housed and SPF animals: SPF animals had a higher hydroxyproline content in the 0.15 mol/1 fraction and in the 0.45 mol/1 fraction and a lower content in the citrate-soluble fraction.
Changes in the hydrpxyproline content after glucocorticoid therapy
In the bone the total hydroxyproline content and that of the 0.15 mol/1 fraction in both groups of animals showed no change after treatment. In the 0.45 mol/1 fraction normally housed animals showed a decrease, while SPF animals showed an increase of the hydroxyproline content after the treatment.
In the skin of normally housed animals, the treatment caused no change in the total hydroxyprpline content or the content of the 0.15 mol/1 fraction, while SPF animals showed an increa$e. In the citrate-soluble fraction, normally housed animals showed a decrease, while SPF animals showed an increase in the hydrqxyproline content after treatment.
Discussion
We will not discuss the implication of these results for the metabolism of collagen. We are more concerned with the variation in results due to environmental changes. Both animal groups came from the same strain. We started our investigations with normally housed animals, but because of a large variation in the results we repeated the experiment, leaving the animals in their known SPF environment during the period of treatment. An important parameter in these investigations is the development of the animals: after changing their environment, the animals gained less weight in spite of being fed the same food. We assume that this change of environment and the adaptation to a "normal" bacterial flora has such a marked influence, that the further development of the animals is slowed down. This effect, which can be seen clearly in untreated animals, was much more pronounced under a corticoid treatment, where normally housed animals only had a very small weight gain and 20 to 30% of the animals actually died. SPF animals showed no difference from their untreated controls.
As we have shown, there are differences in some parameters of collagen metabolism under different micro biological environments. The reaction of these parain studies of metabolic systems other than that of meters to glucocorticoid therapy is, at least in part, collagen. This clearly shows the problems of comparing opposite in normal housed and in SPF animals. One results from the literature, especially when exact data cannot exclude that similiar results may be obtained about the experimental conditions are lacking.
